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Abstract 
Characterising how socio-cognitive abilities develop has been crucial to understanding the wider 
development of typically developing children. It is equally central to understanding 
developmental pathways in children with intellectual disabilities such as Down’s syndrome. 
While the process of acquisition of socio-cognitive abilities in typical development and in autism 
has received considerable attention, socio-cognitive development in Down’s syndrome has 
received far less scrutiny. Initial work in the 1970s and 80s provided important insights into the 
emergence of socio-cognitive abilities in the children’s early years, and recently there has been a 
marked revival of interest in this area, with research focusing both on a broader range of abilities 
and on a wider age range. This annotation reviews some of these more recent findings, identifies 
outstanding gaps in current understanding, and stresses the importance of the development of 
theory in advancing research and knowledge in this field. Barriers to theory building are 
discussed and the potential utility of adopting a transactional approach to theory building 
illustrated with reference to a model of early socio-cognitive development in Down’s syndrome. 
The need for a more extensive model of social cognition is emphasised, as is the need for larger-
scale, finer-grained, longitudinal work which recognises the within-individual and within-group 
variability which characterises this population. The value of drawing on new technologies and of 
adapting innovative research paradigms from other areas of typical and atypical child psychology 
is also highlighted. 
 
Keywords: behavioural phenotype, developmental theory, Down’s syndrome, social cognition 
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 Introduction 
Definitions of intellectual disability change from decade to decade as research refines our 
understanding of the challenges faced by those with significant levels of cognitive impairment. 
Alongside recognition of core cognitive difficulties, most definitions of intellectual disability, 
past and present, refer to associated difficulties in social adaptation. This wide-ranging term 
covers both social coping and self-help skills, as well as more complex perceptual and 
interpretative socio-cognitive processes.  
In the field of intellectual disabilities, there has been a perhaps understandable tendency for 
researchers to focus more on studying children’s immediate social needs than on exploring the 
socio-cognitive processes that underpin social behaviours and drive more complex forms of 
social learning. With the exception of the study of autism and Williams syndrome, there has in 
fact been relatively little research into socio-cognitive development in children with intellectual 
disabilities. This may be in part because of the clinical, life-skills focus of much research, but 
also perhaps because social cognition is seen as the softer sister of 'pure' cognition and not 
therefore the primary source of the everyday difficulties experienced by those with intellectual 
disabilities.  
In the case of Down’s syndrome, an additional factor contributing to this paucity of 
research may be the stereotypical perception that children with Down’s syndrome are highly 
sociable and have good ‘people’ skills (Down 1866; Rogers 1987; Wishart & Johnston 1990; 
Hines & Bennett 1996; Wishart & Manning 1996; Gilmore et al. 2003; Fidler et al. 2008). This 
has led to a widely-held assumption that their social understanding is relatively intact. This lack 
of research seems unfortunate, as social processes are now widely acknowledged as a major 
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driver of cognitive development in typically developing children (see e.g. Flavell 1999; Flavell et 
al. 2002; Hobson 2002; Carpendale & Lewis 2006; Zlatev et al. 2008) and there seems little 
reason to assume that these social processes play any less of a role in the overall development of 
children with Down’s syndrome (for review, see Cebula & Wishart 2008). Indeed, one key 
theoretical challenge for this field is to reconcile the seemingly outgoing nature of children with 
Down’s syndrome with their poor rate of cognitive development and the apparent decline in this 
as they grow older (Dunst 1990; Hodapp & Zigler 1990; Wishart & Duffy 1990; Carr 1995; 
Hodapp et al. 1999).  
Although social cognition in Down’s syndrome has been rather neglected in recent decades, 
a growing number of researchers are now beginning to focus their attention on this core area of 
development. Building on the early work of Zigler and his colleagues (e.g. Zigler 1969; Zigler & 
Hodapp 1986), recent studies have taken a developmental approach to teasing out where the 
socio-cognitive challenges lie for children with Down’s syndrome. Rather than focusing on just 
differences or deficits in developmental processes, researchers have also looked through the 'lens' 
of typical development at the whole child and at the environment in which they grow and learn 
(Burack 2008). This has been complimented by the parallel trend of contrasting the development 
and developmental pathways of children with intellectual disabilities of differing aetiologies in 
the context of behavioural phenotype theory, an approach which involves the identification of 
distinct profiles of development associated with specific genetic syndromes (e.g. Dykens 1995; 
Dykens et al. 2000; Fidler 2005; Oliver & Woodcock 2008).  
For the purposes of this annotation, social cognition is broadly defined as the ability to 
make sense of other people (Kunda 1999) and includes the ability to plan and execute appropriate 
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ways of responding in everyday social contexts. Within the wide-ranging hierarchy of relevant 
abilities, there is a need to distinguish lower-level (though still essential) perceptually-driven 
processes from more complex cognitively-driven abilities (see e.g. Tager-Flusberg & Sullivan 
2000). In typical development, the core processes involved are first evidenced very early in life, 
primarily in episodes of emotional engagement with others, and subsequently in increasingly 
complex interpersonal interactions, with the latter supported by rapidly growing communicative 
and language skills. The earlier aspects of social understanding are sometimes referred to as 
social-perceptual abilities. Later, children develop a more interpretive understanding  - a “theory” 
that other people have intentions, thoughts, beliefs and emotions, and that these influence their 
behaviour and how they interact with others (see e.g. Carpendale & Lewis 2006; Chiat & Roy 
2008; Reddy 2008). Because these later developing skills may require some level of 
interpretation, they are often termed socio-cognitive abilities.  
This annotation begins with a brief synopsis of key issues in the understanding of socio-
cognitive development and then goes on to look at findings from studies of social cognition in 
children with Down’s syndrome. Our aim is to provide an overview of the current literature on 
the development of social cognition in Down’s syndrome and to relate this to current knowledge 
of typical development. We also begin to identify developmental pathways that may be unique to 
Down syndrome, and highlight areas in which critical data are missing. Along with outlining 
some of the practical and conceptual obstacles which face researchers in this field, we consider 
the challenges the field faces in developing theories of social cognition relating to this specific 
child population and in applying them to develop tailored interventions.  
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Key issues in social cognition 
In typical infants, studies of social cognition have focused mainly on joint attention, 
imitation, and social referencing, and on the importance of caregiver interaction and the 
development of attachments (see e.g. Rochat & Striano 1999; Bornstein & LeMonda 2001; 
Eckerman & Peterman 2001; Lock 2001; Meltzoff 2007). In pre-school children, the focus has 
been predominantly on the emergence of pro-social behaviours, theory of mind and moral 
understanding, and in older children, on the nature of peer relations, the origins of antisocial 
behaviours, and the developing cognitive complexity associated with these areas of functioning.  
Work in the last twenty years has greatly clarified the nature of early socio-cognitive 
capacities and has catalogued the sequence of their emergence in typically developing infants. 
However, there is still no consensus about how this understanding emerges (see e.g. Hobson 
2002; Carpendale & Lewis 2004; Reddy 2008). There are ongoing debates about the relationships 
between and the relative importance of each aspect of functioning, about whether some aspects of 
social cognition are domain specific or not (Saxe & Powell 2006; Stone & Gerrans 2006; 
Leekham et al. 2008), and about the nature of the transactions between genes, brain, behaviour, 
cognition, and the environment (Karmiloff-Smith, 2006, 2007, 2009). Understanding social 
cognition requires integrated models of social development that consider all levels of explanation, 
from molecular genetics to the role of parenting. However, individual fields have become highly 
specialised and there has been limited progress in developing an over-arching theory of socio-
cognitive development, largely, we suspect, because of the rapidity with which new data are 
emerging in each of these distinct fields of investigation. 
One highly theoretical yet somewhat insular area of research in social cognition in recent 
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years has been in the area of “theory of mind”. This focuses on children's developing 
understanding of the mental states of others, and on how they use this information to predict and 
relate to the behaviour of adults and other children in social contexts (Wellman 1990). There is 
considerable debate about the developmental sequelae of a “theory of mind”, with arguments 
about the relative importance of perceptual processes and cognitive capacities such as executive 
functioning and about the role of joint attention, empathy, emotion recognition, and imitative 
capacities (see e.g. Carpendale & Lewis 2004; Bull et al. 2008). These debates have been 
invigorated by findings from the field of social-neuroscience. For example, recent work has 
discovered mirror neurons, which respond to the intended actions of others at a sub-threshold 
level and may give access to the minds of others through simulation of their emotions and 
intentions (Iacoboni & Dapretto 2006, but see Gallagher 2007 for a critique). Understanding of 
the role that joint attention and emotional patterning may play in the development of theory of 
mind, and in underpinning our abilities to “identify” with others, is also still being developed (see 
e.g. Hobson & Hobson 2007; Tomasello et al. 2007).  
These ongoing debates over theory of mind have been closely linked with attempts to 
understand the nature of autism and have consequently focussed specifically on those aspects of 
social functioning with which children with autism have difficulties. While this approach has 
been fruitful, and has yielded many important new theoretical perspectives on both autism and 
typical development, the focus on autism may mean we have been underestimating the 
significance of aspects of behaviour that may lead to differences in social cognition in children 
with other intellectual disabilities. The detailed study of syndrome-specific developmental 
trajectories may reveal small differences in early behaviour that are not the primary source of 
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social difficulties for children with autism, but which could nevertheless lead to unique 
developmental pathways. In the case of Down’s syndrome, the children have often been involved 
in social cognition studies only as control participants, the implicit assumption being that apart 
from being cognitively delayed they are otherwise socially typical. As we will highlight below, 
this assumption may be false and there may be some areas of social cognition in which children 
with Down’s syndrome exhibit unique patterns of behaviour. A better understanding of these 
differences in Down’s syndrome and in other distinctive syndromes is essential to building more 
complete theories of typical and atypical development (Karmiloff-Smith et al. 2004; Karmiloff-
Smith 2006, 2007, 2009).  
 
Social cognition in children with Down’s syndrome 
Much of the early research on the social abilities of children with Down’s syndrome was 
undertaken in the 1970s and 80s. This tended to focus on infants and toddlers, studying the 
precursors of socio-cognitive abilities which emerge in later childhood and beyond. In many 
respects, development at these early stages was found to be very similar to typical development 
in terms of the sequence in which early abilities unfolded (for overview, see Cicchetti & Beeghly 
1990). However, there was also evidence of subtle differences in how children with Down’s 
syndrome attend to the social world around them, differences which might well impact on the 
development of later, more complex, socio-cognitive abilities such as emotion recognition, theory 
of mind and empathy. Differences in these early interpersonal responses may also influence 
language development, which in turn plays a central role in the development of successful 
interpersonal functioning at later ages. 
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One example of differences in social attention seen at the very earliest stages of 
development is in mutual gaze with caregivers (looking into each other’s eyes). This is initially 
slow to emerge in children with Down’s syndrome, although by later in the first year, as typically 
developing infants focus on the wider social and physical world around them and mutual gaze 
begins to decline, it continues to be maintained at high levels (Berger & Cunningham 1981; 
Carvajal & Iglesias 2000). This heightened attention to people may be indicative of a higher level 
of inherent sociability (Ruskin et al. 1994), but it could also be an indication of a poorer ability to 
switch attention efficiently between people, objects and the environment.  
Work by Legerstee and Weintraub (1997) indicates that although infants with Down’s 
syndrome do develop joint attention (directing their gaze in the direction that others are looking 
or pointing), their acquisition of this important ability is slower than in typically developing 
children of a similar developmental age. Even when infants are able to initiate joint attention 
episodes, they tend to spend more time as passive participants, sharing attention to objects with 
adults rather than coordinating attention by actively pointing to objects themselves. These 
differences may become more apparent with age. Legerstee and Fisher (2008), for example, 
report that differences in joint attention between infants with Down’s syndrome and typically 
developing infants, while not apparent at a mental age of 9 months, were more evident by 18 
months. Kasari et al. (1995), however, have reported similar frequencies of joint attention in 
young children with Down’s syndrome in comparison to typically developing children, and it 
may be that differences arise only in specific contexts, such as those with a high cognitive load 
(see also Hobson et al. 2009).  
From the latter half of the first year onwards, typically developing infants gradually 
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develop the ability to use nonverbal gestures such as pointing and requesting. These support the 
child’s acquisition of language and open up a world of possibilities for learning about objects and 
people in the surrounding environment. In general, it has been found that young children with 
Down’s syndrome use pointing and requesting gestures competently to communicate with others. 
However, there are again some subtle differences, particularly in the use of requesting gestures, 
with the children making fewer such spontaneous gestures than their mental-age matched peers 
(Mundy et al. 1988; Franco & Wishart 1995; Fidler et al. 2005). Again, context proves to be 
important, with this diminished use of requesting behaviours less pronounced in social than in 
toy-play situations (Fidler et al. 2005). Work by Adamson et al. (2009) comparing children with 
Down’s syndrome, autism and typically developing children of similar language ability found 
that the children with Down’s syndrome were more likely to be unengaged during contexts 
designed to encourage requesting or commenting than during contexts designed to encourage 
simple interaction, a difference not seen in typically developing children (not surprisingly 
perhaps, the children with autism showed significantly less engagement across all contexts). The 
authors interpret this as indicative not only of differences in willingness to become engaged in 
specific kinds of interpersonal interactions, but also as evidence of how different disorders impact 
differently within different social contexts. They also drew attention to specific differences in 
‘symbol-laden’ (i.e. language-based) joint attention, which they suggest may be particularly 
problematic for children with Down’s syndrome. 
The imitation of others is widely recognised as a behaviour which is crucial to learning in 
the early years. The ability to imitate is evident very soon after birth in typically developing 
infants (Meltzoff & Moore 1977, 1989) and underpins both the development of relationships with 
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others and socially-based learning. Down himself (1866) drew attention to the ability of children 
with Down’s syndrome to imitate others, and indeed a number of studies suggest that this may be 
a relative strength, something which fits with evidence of the children being, at times, more 
socially orientated than their typically developing peers (Neeman 1971; Pueschel et al. 1987; 
Hodapp et al. 1992; Rast & Meltzoff 1995). However, while there is some evidence for intact 
neonatal imitation in newborns with Down’s syndrome (Heimann et al. 1998), there is also 
evidence from a large-scale longitudinal study of marked differences in the growth of vocal 
imitation over the first three years of life, with a clear slowing down in the acquisition of key 
stages with increasing age (Dunst, 1990). Work by Wright et al. (2006) likewise suggests that 
there may be important differences in how imitation is used by toddlers with Down’s syndrome, 
with imitative strategies applied to solve cognitive tasks in situations where more independent, 
cognitively-driven strategies, as used by typical children of comparable cognitive level, would be 
more appropriate and more successful. The authors suggest that this imitative ‘bias’ may result 
from a predisposition to attend to social, rather than non-social, aspects of the world. 
Another important socio-cognitive tool for interacting and learning from others is social 
referencing, the ability to use emotional cues from others in interpreting shared contexts. Social 
referencing studies with young children focus on the extent to which they use their parent’s 
affective reaction to a situation to guide their own response. Findings indicate that children with 
Down’s syndrome may make fewer and shorter social referencing looks than typically 
developing children, with their own responses often incongruent with the parent’s affective 
reaction (Knieps et al. 1994; Kasari et al. 1995). This suggests that even in the early years, 
children with Down’s syndrome may have difficulties in emotion recognition and/or in making 
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use of this information to guide their own behaviour.  
These early developing capacities for joint attention, non-verbal requesting, imitation and 
social referencing underpin children’s ongoing relationships with people and their interactions 
with objects in their environment. In typical development, these early capacities lead on to the 
development of increasingly complex socio-cognitive abilities, such as understanding emotions 
and theory of mind.  
Studies with school-aged children with Down’s syndrome suggest that the difficulties with 
emotion recognition found in social referencing studies might continue into later years. Tasks 
using photo-matching or puppet paradigms to explore emotion recognition have shown that in 
comparison to typically developing children of a similar level of cognitive ability, some children 
with Down’s syndrome may experience difficulties in recognising some of the core facial 
expressions of emotion. Difficulties have been found in particular with the recognition of fear, 
surprise and anger (Wishart & Pitcairn 2000; Kasari et al. 2001; Williams et al. 2005; Wishart et 
al. 2007), with similar findings recently reported in a study with adults (Hippolyte et al. 2008). 
To date, the difficulties found have been relatively subtle and the evidence for a syndrome-
specific profile of emotion recognition difficulties is not yet strong, as comparisons with children 
with other aetiologies such as non-specific intellectual disability or fragile X syndrome have 
found few significant between-group differences (Turk & Cornish 1998; Wishart et al. 2007). 
Nevertheless, across a number of these studies, in comparison to closely-matched groups of 
typically developing children, evidence has been found for some differences in this important 
aspect of social understanding. 
Research into other areas of social cognition, such as theory of mind, similarly suggest that 
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children with Down’s syndrome may experience difficulties in this domain, but with these 
difficulties being less obvious and more subtle than those found in children with autism (Yirmiya 
et al. 1996; Zelazo et al. 1996; Abbeduto et al. 2001; Binnie & Williams 2002). Studies of 
empathic responses also reveal some differences, with children with Down’s syndrome not only 
showing equivalent, or higher, levels of pro-social empathetic behaviours than typically 
developing children of similar cognitive and linguistic ability in situations where an adult is 
affecting distress, but also showing lower levels of affective responses themselves (Kasari et al. 
2003). A relative dampening of affective responses, in particular a tendency not to show distress, 
has for some time been suggested as a core feature of infants with Down’s syndrome (Emde et al. 
1978). 
Overall then, studies to date suggest that while it may appear that socio-cognitive 
development in Down’s syndrome unfolds in a similar fashion to that seen in typical 
development, albeit at a slower rate, there are also some important qualitative differences. 
Despite the common assumption that children with Down’s syndrome have a predisposition for 
being sociable, there is evidence from a wide variety of studies of subtle differences across a 
range of socio-cognitive abilities, from early infancy onwards. These differences occur in 
combination with difficulties in developing efficient task-orientated strategies in problem-solving 
tasks (Wishart, 1993, 1996; Pitcairn & Wishart 1994; Kasari & Freeman 2001; Jahromi et al. 
2008), difficulties with goal-directed persistent behaviour (mastery motivation) on challenging 
tasks for infants and toddlers (Glenn et al. 2001, but see also Gilmore et al.’s (2003) contrasting 
results at slightly older ages), and lower levels of mastery motivation as measured by parental 
ratings from infancy through to the early school years (Ruskin et al. 1994; Glenn et al. 2001; 
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Gilmore et al. 2003).  Taken together, these differences may account, at least partially, for 
differences seen in interactions with peers and adults in both social and educational contexts (e.g. 
Wishart et al. 2007). They must also undoubtedly add to problems in developing interpersonal 
relationships throughout life, and may ultimately impact on quality of life and mental health in 
adulthood. 
There are still many gaps in our knowledge of social cognition in Down’s syndrome and 
explanations for socio-cognitive difficulties at the neurological, cognitive, and environmental 
level all need to be considered. Unravelling these different contributory factors presents a 
considerable challenge. At the neurological level, there is evidence of both structural and 
processing differences in Down’s syndrome which may be tied to the socio-cognitive difficulties 
evidenced at different stages in the children’s development. For example, some areas of the 
temporal limbic system – an area crucial for the processing of emotions – have been found to be 
disproportionately reduced in volume and complexity in Down’s syndrome, although this seems 
to relate more to the hippocampus than to the amygdala (Alyward et al. 1999; Pinter et al. 2001; 
Jernigan et al. 2002). The frontal cortex is also disproportionately reduced in volume (Jernigan et 
al. 1993) and during visual recognition tasks there is evidence of differences between typically 
developing infants and those with Down’s syndrome in frontal and parietal site brain activity 
(Karrer et al. 1998). Knowledge of any underlying neuropathology and of differences in 
neurological processing in children with Down’s syndrome is still remarkably limited, but 
differences such as these may well be implicated in the difficulties seen in socio-cognitive 
development. 
Neurological differences have also been linked to cognitive development more broadly in 
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Down’s syndrome. For example, there is some evidence that children and adults with Down’s 
syndrome experience difficulties with some ‘executive functions’ – goal-directed behaviours 
which are linked to the development of frontal areas of the brain (Zelazo & Stack 1997; Karrer et 
al. 1998). For example, difficulties with set shifting, verbal short-term memory, and dual-task 
processing have all been reported (Zelazo et al. 1996; Jarrold & Baddeley 1997; Jarrold et al. 
2000; Brock & Jarrold 2005; Rowe et al. 2006; Kittler et al. 2008). If these difficulties are present 
at younger ages, they may contribute to problems with aspects of early socio-cognitive 
development such as joint attention. Additional difficulties with expressive language and 
syntactic development which emerge in the preschool years (Fowler 1990; Miller 1999; Chapman 
2003; Roberts et al. 2007), as well as long-term memory difficulties (Pennington et al. 2003), 
may further contribute to problems with the development of subsequent, more complex socio-
cognitive abilities. 
It must also be recognised that this profile of social and cognitive strengths and weaknesses 
will shape the children’s social environment and change the landscape of their social interactions 
with children and adults, at home and at school. From the first year onwards, differences in 
caregiver interactions and parenting style can be observed, with caregivers adjusting their style of 
interaction in a number of ways to adapt to their children (Slomins & McConachie 2006). For 
example, while there are similarities between mothers of toddlers with Down’s syndrome and 
mothers of typically developing toddlers in play situations (e.g. both become attuned to the 
child’s level of play and contribute to the child’s play development), there are also clear 
differences, with maternal interaction leading to increases in exploratory play in toddlers with 
Down’s syndrome but to increases in sophisticated symbolic play in typically developing toddlers 
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(Venuti et al., 2009). Mothers may develop means of adapting to meet their child’s specific 
developmental needs. Studies have also reported, for example, that mothers of young children 
with Down’s syndrome provide more supportive behaviours than mothers of other children and 
may take more opportunities to stimulate their child during play, a style of interaction 
characterised as “directive but warm” (Buckhalt et al. 1978; Sorce & Emde 1982; Cielinski et al., 
1995; Roach et al.1998; Moore et al. 2008). These patterns of interaction may be a positive 
response to limitations in the infant’s attention regulation and information-processing capacity, 
although as Moore et al. (2002, 2008) point out, the longer-term developmental implications of 
these interactive styles may not necessarily be positive if they interfere with the infant’s own 
development of a sense of agency. As noted by Moore et al., further longitudinal studies are 
required to explore the long-term impact of maternal interaction style. Any such work should 
consider other variables, including parent demographic factors, stress levels, cognitive coping 
strategies, and perceptions of their child’s behavioural characteristics, as these all have the 
potential to influence mother-child interaction (see e.g., Atkinson et al., 1995; Kasari & Sigman, 
1997). It is of note here that although mothers of children with Down’s syndrome have in the past 
been considered to have relatively low levels of stress, compared to mothers of children with 
other developmental disabilities, in fact this ‘Down’s syndrome advantage’ may be less 
substantial than often assumed, and partly explained by maternal age and child adaptive 
behaviour levels (Corrice & Glidden, 2009). The potential influence of culture on maternal 
interactive style must also be considered. For example, the often reported higher level of 
directiveness has not been found in Italian mothers of toddlers with Down’s syndrome (Venuti et 
al. 2009) something which the authors suggest may relate to cross-cultural differences in 
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maternal levels of sensitivity and sociability towards their children. Maternal interactive style is 
also likely to be highly variable. For example, Venuti et al. (2008) report marked individual 
differences in sensitivity levels in mothers of children with Down’s syndrome, something which 
contributed to differential effects on their children’s symbolic play. 
Differences in mothers’ interaction styles continue as the child develops. Kasari et al. 
(2001), for example, note evidence from Tingley et al. (1994) that mothers of 3-8 year old 
children with Down’s syndrome use fewer emotional and cognitive state terms in meal-time 
conversations with their children than mothers of typically developing children do. Again, 
although this adjustment may be to better meet the ability level of their child, it has been 
suggested that it could also contribute to later socio-cognitive difficulties, in areas such as 
emotion recognition (Kasari et al. 2001). There is growing evidence from studies of young, 
typically developing children that maternal talk about mental states provides a “stepping stone to 
others’ minds” (Taumoepeau & Ruffman 2008), predicting children’s own use of mental state 
language, theory of mind ability and emotional understanding (Meins et al. 2002; Taumoepeau & 
Ruffman 2006, 2008; Ensor & Hughes 2008). There is no reason to assume that this would not 
also be the case in Down’s syndrome, but as yet this developmental pathway has not been 
explored. 
To date, with few exceptions (e.g. Knott et al. 1995, 2007; de Falco et al. 2008), studies in 
this field have focused primarily on early mother-child interactions and rather less is known 
about how interactions with fathers, siblings and peers shape developing socio-cognitive abilities 
at either younger or older ages. This is an area ripe for investigation. In relation to father-child 
interactions, it is not currently clear whether fathers adopt the same ‘directive but warm’ style 
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shown by mothers, although very recent research on emotional availability suggests there are no 
differences in terms of sensitivity, structuring of interactions, or intrusiveness nor are there 
significant differences in child responsiveness in the early years (de Falco et al. 2009). Positive 
paternal influences on the play of preschool children with Down’s syndrome have also been 
reported (de Falco et al., 2008), with children showing more symbolic play in sessions with their 
fathers than in solitary sessions, particularly when fathers displayed a high degree of emotional 
availability. However, there appears to have been no research on father-child interactions at older 
ages and none directly comparing the extent to which fathers of children with Down’s syndrome 
may differ from fathers of typically developing children in their interactive style.  
It has long been argued that sibling relationships are critically important to the acquisition 
of social abilities in childhood (Dunn, 1988), and many siblings play a major role in the social 
life of the child with Down’s syndrome. While there has been some detailed family research on 
the effects on siblings of having a brother or sister with Down’s syndrome (e.g. Cuskelly & 
Gunn, 1993, 2003, 2006; van Riper, 2000), there have been few investigations of the actual 
nature of sibling interactions at different ages and at different developmental stages.  
Ambramovitch, Stanhope, Pepler & Corter (1987) studied sibling interactions and reported that, 
irrespective of birth order or gender, the child with Down syndrome tended to adopt the role of 
the ‘younger’ sibling, imitating the actions of their typically developing brother or sister and 
following their lead rather than initiating activities themselves. Similarly, Stoneman et al. (1987) 
and Knott et al. (2007) have reported strong role asymmetries in observed interactions, with 
siblings often taking on a ‘teacher’ role. Although Knott reported some increase in frequency of 
initiation of pro-social interactions by the children with Down’s syndrome over a one-year 
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period, this proved to be largely the result of the typically developing siblings “stage-managing” 
the interactions. This sibling interactive style shows some parallels with the warm directive style 
reported as characteristic of mothers of infants with Down’s syndrome, and again, although well-
motivated and possibly productive in the short-term, the longer-term effects of this strategy on 
the development of the children's socio-cognitive understanding and on their future expectations 
of social partners are unclear. 
While it seems likely that some of the differences in socio-cognitive development described 
in this paper would also impact on, and be influenced by, peers, most research on peer 
interactions in children with intellectual disabilities has focused on heterogeneous groups. As 
such, little is known specifically about peer interactions in children with Down’s syndrome. 
Studies do suggest some similarities with developmentally-matched children in terms of the 
characteristics of the children's involvement with peers, such as number of regular playmates and 
frequency of contact with peers (Guralnick, 2002; Guralnick, Connor & Johnson, 2009a, 2009b), 
although it is notable that some mothers of 4-7 year olds with Down's syndrome in the Guralnick 
et al. studies could not identify a single regular, out-of-school playmate for their child. In 
addition, while many children with Down’s syndrome in their early school years may meet the 
criteria for having a reciprocal friendship, unlike typically developing children, these 
relationships may not be with children of a similar developmental level, leading to concerns over 
their long-term stability (Freeman & Kasari, 2002). Moreover, as Guralnick and his colleagues 
note, it is often parents and teachers, rather than the children themselves, who initiate, structure 
and support these peer interactions and friendships.  
Despite a widespread perception that sociability is a relative strength in children with 
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Down's syndrome, the teachers in Guralnick et al.'s study (2009b) in fact rated the children as 
being less prosocial and more asocial than either their age- or stage-matched typically-developing 
peers and as needing the greatest amount of assistance in getting play started, remaining 
involved, understanding social rules, and knowing how to play with others. They were also rated 
as more distractible and hyperactive and as having higher levels of behavioural problems than 
their typically developing matches, all characteristics likely to be disruptive to peer interactions 
within the classroom.   
Given the emphasis on improving educational attainment in recent decades, it is perhaps 
remarkable how little research there has been examining the nature and outcomes of peer 
interactions within the classroom for the child with Down's syndrome. One recent exception is a 
study which looked at collaborative problem-solving in three performance-matched child groups: 
typically developing children, children with non-specific intellectual disability and children with 
Down’s syndrome (Wishart et al. 2007).  On the basis of individual pre-test performance on a 
shape sorting task, collaborative pairs were formed in which one partner was slightly more able at 
sorting than the other, although this was not made explicit to the children. Following the 
collaborative session (working jointly on a furniture sorting task), individual post-test shape 
sorting scores indicated significant improvement in lower ability partners in the typically 
developing pairs and in higher ability partners in the pairings made up of two children with non-
specific intellectual disability. Neither partner improved significantly in pairings in which one 
partner had Down's syndrome and the other non-specific intellectual disability, however, 
suggesting that the sociability attributed to children with Down’s syndrome did not necessarily 
support either their or their partner’s learning in this particular socio-cognitive context. 
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Interactions were in fact characterised by low levels of both social and task-related 
communication, with the 'partners' sometimes simply working in parallel on the set task. 
Collaborative interaction was also noticeably more limited and was less frequently initiated by 
the partner with Down's syndrome.  
Findings such as these have led some researchers to express concern that inclusive 
education policies may be based on an underestimation of the educational and socio-cognitive 
difficulties which many children with Down syndrome experience at school as the developmental 
gap between them and their chronological age peers widens (Wishart, 2005). Other researchers 
have emphasised the need for intervention strategies at all ages to better recognise the aetiology-
specific nature of some of the difficulties which may arise (e.g. Dykens et al. 2000; Dykens & 
Hodapp 2001; Fidler & Nadel 2007). 
The extent to which difficulties in socio-cognitive development impact on peer interactions 
at later ages is clearly not yet well-researched but there is good evidence that by adolescence, 
many children with Down’s syndrome experience loneliness, even in school and community 
settings intended to be inclusive (see e.g. D'Haem 2008). Only a minority of children experience 
true sustained friendships, some have imaginary friends well into adolescence, and a good 
number often prefer their own company to that of others (Buckley & Sachs 1987; Byrne et al. 
1988; Sloper et al. 1990; Carr 1995; Dykens  & Kasari 1997; Cuckle & Wilson 2002). As young 
people with intellectual disabilities are twice as likely as other young people to develop mental 
health problems (Mental Health Foundation 2002), this pattern of increasing social isolation is of 
considerable concern.  
The significant speech and language difficulties which accompany the cognitive 
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impairments associated with Down's syndrome (for overviews, see Fowler 1990; Chapman 2003; 
Martin et al. 2009; Timmins et al. 2009) can only exacerbate the children’s interpersonal 
difficulties. In a large survey of parents of children with Down’s syndrome, over 95% reported 
that individuals immediately outside the family experienced difficulties in understanding their 
child’s speech (Kumin 1994, see also Buckley & Sacks 1987). These intelligibility problems are 
rarely targeted in traditional speech and language therapy although encouraging results have 
recently been reported from interventions using high-tech, computer-based approaches to correct 
speech patterns in children and adolescents with Down's syndrome (Wood et al. 2009). 
A better understanding of the causes and developmental profiles of the socio-cognitive 
difficulties described above is essential if appropriately-targeted and effective interventions are to 
be developed. As with research into many key areas of functioning in those with intellectual 
disabilities (Hatton et al. 1999), social cognition in Down’s syndrome has to date been 
surprisingly neglected, even within intellectual disability research itself.  The range of ways in 
which neurological, cognitive and environmental factors all contribute to the development of the 
abilities necessary for successful interpersonal interactions is still by no means clear in typical 
development, but it is even less so in Down’s syndrome. The extent to which the adoption of a 
more theoretical approach would move this field forward is therefore an important consideration. 
 
Developing theoretical frameworks 
It is clear that although recent years have seen a gradual increase in knowledge of some 
important aspects of social cognition in children with Down’s syndrome, the overall picture 
remains very incomplete, particularly with respect to development beyond infancy and the 
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preschool years. It is also clear that this is a field in which theory has played a less prominent role 
than it has in other areas of typical and atypical development. Would a more theoretical focus be 
beneficial, and if so, in what ways? One area to explore is whether a more theoretical focus 
would lead to an improved conceptualisation of the socio-cognitive profile associated with 
Down’s syndrome. The second is whether it would lead to more appropriately-targeted and more 
successful ways of supporting development in children with Down’s syndrome in interventions 
and in educational settings. 
In relation to the first point, it is worth noting that in both typical and atypical development 
some areas of research have moved forward very rapidly following advances in theory building. 
A particularly clear example of this was the impact that theories of “theory of mind” had on 
autism research (see e.g. Baron-Cohen et al. 2000). While these theories had limitations, they led 
to clear, specific and testable predictions, and were undoubtedly partially responsible for the 
growth of interest in social cognition in children with autism. Other factors also contributed to 
this growth, however, including the design of research tasks that could be easily and widely used 
(e.g. the unexpected transfer task, Wimmer & Perner 1983). It also benefited from the concurrent 
development of innovative technologies (e.g. fMRI and eye-tracking) and from the availability of 
substantial funding specifically for research into autism.  
A more theoretical focus might, then, lead to more detailed knowledge and a deeper 
understanding of the socio-cognitive profile associated with Down’s syndrome. This alone may 
not be sufficient to stimulate and drive research in this area, however. Some agreement on core 
paradigms and protocols is clearly needed, as is a much greater investment in research into 
intellectual disabilities in general, and into Down’s syndrome in particular (Morris 2008; 
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Rasmussen et al. 2008).  
Whether a more theoretical focus would ultimately lead to more successful interventions is 
perhaps even less certain. At present, findings from socio-cognitive research in Down’s 
syndrome are not sufficiently detailed to be translated into effective interventions. For example, 
although there is some evidence, as discussed above, that children with Down’s syndrome may 
experience difficulties in emotion recognition, knowing how best to intervene to support 
development in this area is far from obvious. It is not yet clear, for instance, why some children 
experience greater difficulties in recognising emotions than others, precisely what role is played 
by levels of language, memory and cognitive ability in emotion recognition, or how early 
interactions with peers and caregivers may support or hinder development of this aspect of socio-
cognitive functioning.  
Interventions for children with Down’s syndrome have moved away from being solely 
child-centred and focusing on purely cognitive abilities, and now recognise both the importance 
of social cognition and the central role that the child’s early interactions with others play in 
development (e.g. Iarocci et al. 2006). However, the most appropriate ways to support socio-
cognitive development in children with Down’s syndrome at different stages in their 
development have still to be identified. Interventions which focus on developing socio-cognitive 
and social adaptive skills have important potential consequences for social inclusion and quality 
of life, and must take into account the child’s family, peer and community context (Guralnick 
2006; Iarocci et al. 2008). Without more detailed knowledge of how social cognition develops 
throughout the childhood years in Down’s syndrome, this will be difficult to fully achieve. 
Numerous parent-directed and child-led interventions are currently available for children on the 
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autism spectrum, but it is not clear which, if any, of these approaches could be adapted for use 
with children with Down’s syndrome. While the findings discussed earlier of mothers’ ‘directive 
but warm’ interactive style suggest that a parent-directed intervention, such as Applied Behavior 
Analysis (see e.g. Lovaas 1987), might be a suitable strategy, there is no research evidence 
available to support this. A more child-led approach, which encourages the child to take the lead 
in ongoing social interactions (e.g. Intensive Interaction; Nind & Hewett 1994), might also be 
appropriate, given the evidence that children with Down’s syndrome may be more passive 
partners in interactions. Without evaluation studies, and further more detailed knowledge of 
socio-cognitive development, it will remain difficult to identify the intervention routes which are 
most appropriate for children with Down’s syndrome and their families. 
These challenges in mapping theory to intervention are by no means unique to research 
into Down’s syndrome. Even in relation to autism, some of the most influential theories, like 
theory of mind, have not yet been successfully translated into interventions that have led to 
significant and generalisable gains in socio-cognitive abilities. As a result, many practitioners 
continue to base their intervention methods on prior clinical experience and professional opinion, 
rather than on theoretically-driven scientific findings (Jones & Jordan 2008).  
Despite some difficulties in translating theory into practice, it seems unlikely that the 
development of a more theoretical approach to socio-cognitive development in Down’s 
syndrome, as in autism, would not be of benefit to the field. We need, though, to consider why 
attempts to do so have been so limited to date. One obvious barrier to theory building is the fact 
that, to date, the majority of research involving children with Down’s syndrome has focused on 
providing increasingly detailed behavioural descriptions, rather than on testing competing 
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theoretical accounts. This is in sharp contrast to the fields of autism and typical development, 
where there is now a large body of socio-cognitive research which tests findings against differing 
theories. For example, there has been considerable study of the development of an understanding 
of intended actions, of the development of meta-representations and theory of mind, and of the 
relationship between cognitive processing capacities and social abilities (see e.g. Hughes & 
Leekham 2004; Tomasello et al. 2005; Beeger et al. 2008). All of these areas have been under-
researched in children with Down’s syndrome. This difference may be due to a number of 
inherent barriers to developmental research into Down’s syndrome which need to be 
acknowledged and which may explain both the major gaps in our knowledge of the sequence and 
nature of socio-cognitive development in Down’s syndrome, and also the lack of any significant 
advances in theory-building in this area. A strategic attempt to fill these knowledge gaps is 
urgently required, along with a drive towards developing studies that are aimed at testing 
competing theoretical accounts rather than simply providing behavioural descriptions.  
A further barrier to theory-building in Down’s syndrome has been the relative lack of links 
made between behavioural research and the fields of genetics and neurosciences. For these links 
to be made, we need to develop far better psychological accounts of individual differences in 
ability profiles across children with Down’s syndrome and of cross-group overlap in strengths 
and deficits in Down’s syndrome and in other intellectual disabilities with differing aetiologies 
(such as fragile X syndrome and Williams syndrome, see e.g. Kogan et al. 2009; see also 
Pennington, 2009). Children with Down’s syndrome show considerable variation in levels of 
socio-cognitive competence, but despite this, behavioural studies often treat groups of children 
with Down’s syndrome as homogeneous; likewise, genetic and neurobiological studies often use 
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incomplete models of the Down’s syndrome social behavioural phenotype when trying to relate 
genes to behaviour (Chapman & Hesketh, 2000).  
Bridging this gap will not be an easy task. Involving sufficiently large numbers of 
participants with Down’s syndrome across the necessary age ranges to allow studies to have the 
statistical power to identify and track key developmental changes - particularly when these may 
be very subtle and detectable only in some cross-group comparisons - has always been a major 
problem for Down’s syndrome researchers. For real advances to be made, large-scale, multi-site, 
collaborative studies, using shared agreed protocols are sorely needed. Finding funding for such 
national or international studies is not likely to be easy, however.  
A final barrier to theory development has been the lack of a good framework for the 
representation of theoretical models across all of the many disciplines involved in Down’s 
syndrome research, one which would enable causal theoretical accounts of social cognition in 
Down’s syndrome to be constructed. At present there are few accounts of Down’s syndrome that 
attempt to make links between molecular genetics, neuroscience, cognitive processes and social 
behavioural outcomes, or which attempt to develop integrated overarching theories. Complete 
causal theories of socio-cognitive development require a full understanding of the long-term 
sequence of behavioural development and must explain not only group characteristics, but also 
how individual differences within the population emerge through transactions between all levels 
of explanation. Morton (2004) has gone some way to developing a universal means of notating 
causal, developmental relationships that incorporate all levels of explanation in theories. While 
this approach needs additional refinement if extended to Down's syndrome, it has been usefully 
applied in the field of autism, fragile X and Williams syndrome and could similarly be applied to 
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explanations of Down’s syndrome, perhaps helping in clarifying competing theoretical positions 
in the future. 
It is clear from the preceding discussion that the development of children with Down’s 
syndrome is likely to be influenced by a great many factors other than the inherent constraints 
that Down’s syndrome itself places on cognitive development. For socio-cognitive development 
in particular, the opportunities and support provided by the child’s family and wider social and 
educational networks are likely to be critical in driving development. It is also clear, though, that 
despite the potential benefits of theory building in this field, the development of an over-arching 
theory of social cognition in Down’s syndrome is still some considerable way off. 
In typical development transactional theories of development are now dominant. Such 
theories attempt to describe the nature, extent and direction of influence of different areas of 
psychological functioning on each other and the bidirectional nature of the relationship between 
children and their environment. It might, therefore, be profitable to explore the extent to which a 
transactional approach might be helpful in understanding and extending knowledge of the pattern 
of social cognitive strengths and weaknesses found in Down’s syndrome.  
Although there is, as yet, no established transactional theoretical model of development in 
Down’s syndrome, one preliminary model, which may be helpful to consider, is an adaptation of 
an infancy model proposed by Moore et al. (2002 - see Figure 1). Moore et al. adapted the 
approach of Morton and colleagues (Morton & Frith, 1995; Morton, 2004) and explicitly 
distinguished between levels of explanation, specifically those of neuro-biology, cognition, social 
behaviour and the social environment. This adaptation builds on Morton’s linear causal approach 
to explaining developmental change, by allowing for multidirectional transactions amongst levels 
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of explanation, and particularly acknowledges the influence of the child’s social environment, 
over time.  
- Insert Figure 1 here -  
Starting from the left-hand side of Figure 1, the model attempts to capture the transactional 
nature of development in Down’s syndrome between birth and mid-childhood. It provides an 
outline of the impact that the over-expression of genes, caused by Trisomy 21, appears to have on 
brain function and structure. The means by which these impairments then lead to specific 
differences in aspects of cognitive functioning is not specified in detail, as these relationships 
have yet to be clearly established. At the cognitive level, Moore et al. (2002) proposed that subtle 
differences in early attention regulation in infants with Down’s syndrome may make them slower 
to respond and orient in social interactions. This then may elicit a warmer maternal style during 
interactions that serves to maintain levels of attention. This adapted maternal social style, along 
with the infants’ possible difficulties in switching attention efficiently, may lead the infants to 
become more focussed on people, particularly the mother, and may serve an important and useful 
function in developing early emotional attachments (Berry et al. 1980). However, Moore et al. 
proposed that it may also make infants more likely to become ‘locked in’ in interactions and 
depend more on others for regulating their attention, an outer-directedness first highlighted by 
Zigler (1969) as characteristic of those with intellectual disabilities. This will contribute to a 
tendency to focus on other people rather than objects, and perhaps lead to the adoption of a 
strategy of ‘over imitation’, with infants with Down’s syndrome imitating the actions of others in 
situations where more independent problem-solving would be more appropriate (e.g. Wright et al. 
2006). In response to this greater focus on people than objects, and perhaps also in response to 
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‘over-imitation’ by the child, it is possible that the mothers not only show greater warmth in 
interactions, but also begin to adopt a more directive role, leading their infants in social 
exchanges. 
This style of interaction will also impact on joint attention and ‘triadic’ engagement where 
attention is to be shared between other people and objects – an important component of shared 
understanding and language. Subsequently, when ‘topic’ bids are made by infants with Down’s 
syndrome, they may not be picked up because mothers are continuing to work hard to direct and 
maintain attention using a forceful but warm affective style. This in turn would explain the 
findings of reduced frequency of requesting behaviours. Moore et al. suggested that this 
differential style of engaging in triadic interaction could have consequences for the development 
of language and other cognitive processes that require a sense of agency – not least the 
development of means-ends and problem solving functions.  
Extending this model here, we additionally suggest the reduced use of mental state and 
emotion terms by mothers may also, along with other factors, impact on the subsequent 
development of sensitivities to emotional stimuli in children with Down’s syndrome – that is, if 
mothers are not drawing attention to these events through language then this may reduce the 
salience of this information. In turn, this may lead to a differential sensitivity to emotional stimuli 
and difficulties in emotion recognition. However, the subtle difficulties reported to date in 
emotion recognition are likely to be the result of a number of factors and, as highlighted earlier, 
the potential role of maternal interactive style should be further explored. The difficulties in 
emotion recognition, when combined with a reduced sense of agency, may lead to subtle, as yet 
uninvestigated differences in aspects of theory of mind.  
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This preliminary model fits with the relatively limited data available on early social 
cognition in Down’s syndrome. It is inevitably somewhat simple and incomplete, with many 
potential causal links uncharted and more extensive testing of those links which have been 
proposed clearly required. Further development - for example, incorporating the roles played by 
other children and adults in the child’s wider family, social and educational environment - is 
needed. An extension of the model into adolescence would also be an obvious next step, 
stimulating research which will hopefully provide a deeper understanding of the origins of the 
typically poor social and cognitive outcomes at later ages in children with Down’s syndrome, and 
ideally pinpointing effective intervention strategies which could be implemented at key 
transitional stages in socio-cognitive development. 
 What the model does hopefully at least illustrate is how the field might begin to 
characterise a transactional developmental model of social cognition in Down’s syndrome. 
Further development of this, or of other transactional models using a similar form of notation, 
would be of potential benefit in that it would allow for empirical testing and more detailed 
comparative evaluations of different theoretical positions. Ultimately, more detailed transactional 
models may allow for the development of more theoretically-driven, and possibly more effective, 
interventions. 
 
Conclusions 
Contrary to public perceptions, for many children with Down’s syndrome, engaging with 
others and understanding their emotions and intentions may not be as easy a developmental step 
as it is for their typically developing peers. It would appear from the evidence available to date 
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that this area of understanding may be more impaired than would be predicted on the basis of the 
children's overall levels of cognitive ability.  
As with development in other cognitive domains, the development of interpersonal 
understanding is affected by both biological and environmental factors. The biological 
mechanisms underpinning the difficulties seen in social understanding in Down’s syndrome are 
unlikely to be open to intervention in the near future, leaving environmentally-based intervention 
programmes as the more realistic aim. As highlighted in this overview, however, the lack of 
sufficiently detailed research findings hampers progress at present. Although there have been 
encouraging advances in delineating the behavioural phenotype of Down’s syndrome, there still 
remains a wide gap between research findings and the development of evidence-based 
interventions and effective educational approaches for children with Down’s syndrome (Davis 
2008; Fidler & Nadel 2007). Truly translational research that leads to effective interventions is 
likely to require the co-ordination of many different levels of explanations of behavioural 
outcomes in Down’s syndrome. This remains the major challenge to progress in this field, and to 
research in learning and intellectual disabilities in general (Cicchetti & Toth 2009; Diamond & 
Amso, 2009; Oliver & Woodcock 2008; Pennington 2009). 
Undoubtedly, developing a comprehensive explanatory model of social cognition in 
Down’s syndrome which could underpin and drive future research - and ultimately intervention 
design - presents a considerable challenge, as is illustrated by the incompleteness of the 
preliminary model proposed above. As can be seen in the fields of autism and Williams 
syndrome, much progress has been made through theoretically-driven comparative studies of 
socio-cognitive development which have included comparisons with typically developing 
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children. This has led to the development of new methodologies and increased rigour, resulting 
not only in greater explanatory power but also in the cross-fertilisation of theoretical ideas. It 
seems likely that research into social cognition in children with Down’s syndrome would 
similarly benefit cast within a more theoretical framework. 
Some of the most interesting recent findings in the field of intellectual difficulties have 
come from exploring cross-phenotype developmental trajectories, with particular research 
interest in autism, fragile X and Williams syndrome, developmental disabilities which present 
intriguing profiles of social strengths and weaknesses. These reveal more subtle patterns of 
performance than are often detectable by simply making comparisons with typically developing 
children (see Karmiloff Smith 2007). However, even with prenatal screening programmes, 
Down’s syndrome continues to represent a very large subgroup of children with intellectual 
disabilities and if we are to continue to develop more detailed theoretical accounts of Down’s 
syndrome, it is imperative that researchers include these children in these multi-phenotype 
studies. We hope that this review emphasises that this syndrome presents an equally challenging 
and potentially unique profile deserving of similar levels of scrutiny. Longitudinal studies would 
be particularly welcome, as examining how early socio-cognitive abilities relate to interpersonal 
skills in later childhood and how they support or hinder higher-level socially-based learning is 
crucial to the design and implementation of future interventions.  
Several of the studies included in this review reported wide variation on many 
developmental measures in children with Down’s syndrome, often along with an absence of the 
clear associations between ability levels in different domains found in typically developing 
children (e.g. Wishart & Pitcairn 2000; Kasari et al. 2001; Williams et al. 2005). This seems an 
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area particularly ripe for future cross-phenotype investigation. Such findings suggest that 
development across domains in Down’s syndrome may not be as well integrated as in typical 
development, which in turn suggests that fundamentally different intervention approaches and 
pedagogical strategies may be required. On a more positive note, the wide individual variation in 
level and ages of acquisition of socio-cognitive abilities in children with Down’s syndrome 
indicate that Down’s syndrome in and of itself does not necessarily constrain development in this 
area in any pre-determined way. This leaves room for optimism that a much more detailed 
account of socio-cognitive development in Down’s syndrome could lead to more effective 
interventions, producing lasting and meaningful benefits. 
In sum, we suggest that for significant progress to be made in this field, theorists need to 
become more engaged in explaining the distinctive socio-cognitive profile of children with 
Down’s syndrome and how this is expressed in their behaviour at different ages. 
Correspondingly, researchers in the field of Down’s syndrome need to engage more with 
theoretical advances being made in the study of typical socio-cognitive development. In this 
paper we have highlighted some of the difficulties in social cognition seen in Down’s syndrome, 
but also some of the similarities to typical development, at least in the earliest stages of 
childhood. We hope that this may encourage renewed interest in studying children with Down’s 
syndrome for their own sake, and not simply as a control group for cognitive impairment in 
studies of typically and atypically developing children. This, in turn, may lead to new theoretical 
models capable of accounting for both within and cross-phenotype developmental differences in 
social cognition.  
Harnessing new technologies and innovative paradigms, such as eye-tracking, fMRI, ERP, 
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EEG and MEG techniques, may also further enhance understanding of socio-cognitive 
development in Down’s syndrome. Although increasingly used in the study of autism and other 
developmental disabilities, their use to date with children and adults with Down’s syndrome has 
been remarkably limited (for important exceptions see e.g. Karrer et al. 1998; Cheung & Virji-
Babul 2008; Virji-Babul et al. 2008). This is unfortunate, as the potential findings from such 
studies, in combination with a well-differentiated account of the role of the social environment in 
promoting socio-cognitive development, could well lead both to powerful theories and to more 
successful intervention strategies. 
 
 35
Social cognition and Down’s syndrome 
 
Acknowledgements 
The authors would like to thanks the many children and young people with Down’s syndrome, as 
well as their families and schools, who have worked with them over the years and who stimulated 
their interest in this particular field.  Thanks are also due to the various funders who have 
supported the authors' work on development in Down's syndrome over this period. 
 
References  
Abbeduto, L., Pavetto, M., Kesin, E., Weissman, M. D., Karadottir, S., O’Brien, A. & Cawthon, 
S. (2001) The linguistic and cognitive profile of Down syndrome: evidence from a 
comparison with fragile X syndrome. Down Syndrome Research and Practice, 7, 9-15. 
Adamson, L. B., Bakeman, R., Deckner, D. F. & Romski, M. (2009) Joint engagement and the 
emergence of language in children with autism and Down syndrome. Journal of Autism and 
Developmental Disorders, 39, 84-96. 
Ambramovitch, R.,  Stanhope, L., Pepler, D. J. & Corter, C. (1987) Influence of Down’s 
syndrome on sibling interactions. Journal of Child Psychology and Psychiatry, 28, 865-
879. 
Atkinson, L., Scott, B., Chisholm, V., Blackwell, J., Dickens, S., Tam, F., et al. (1995) Cognitive 
coping, affective distress, and maternal sensitivity: Mothers of children with Down 
syndrome. Developmental Psychology, 31, 668–676. 
Aylward, E. H., Li, Q., Honeycutt, N. A., Warren, A. C., Pulsifier, M. B., Barta, P. E., Chan, M. 
D., Smith, P. D., Jerram, M. & Pearlson, G. D. (1999) MRI Volumes of the hippocampus 
and amygdala in adults with Down syndrome with and without dementia. American 
 36
Social cognition and Down’s syndrome 
 
Journal of Psychiatry, 156, 564-568. 
Baron-Cohen, S., Tager-Flusberg, H. & Cohen, D. J. (Eds.) (2000) Understanding Other Minds: 
Perspectives From Developmental Cognitive Neuroscience (2nd ed.). Oxford University 
Press, Oxford.  
Begeer, S., Koot, H. M., Rieffe, C., Terwogt, M. M. & Stegge, H. (2008) Emotional competence 
in children with autism: Diagnostic criteria and empirical evidence. Developmental Review, 
28, 342-369. 
Berger, J. & Cunningham. C. C. (1981) Development of eye contact between mothers and normal 
versus Down syndrome infants. Developmental Psychology, 17, 678-689.  
Berry, P., Gunn, P. & Andrews, R. (1980) Behavior of Down syndrome infants in a strange 
situation. American Journal of Mental Deficiency, 85, 213-218. 
Binnie, L. M. & Williams, J. M. (2002) Intuitive psychological, physical and biological 
knowledge in typically developing preschoolers, children with autism and children with 
Down’s syndrome. British Journal of Developmental Psychology, 20, 343-359. 
Brock, J. & Jarrold, C. (2005) Serial order reconstruction in Down syndrome: Evidence for a 
selective deficit in verbal short-term memory. Journal of Child Psychology and Psychiatry, 
46, 304-316. 
Bruner, J. S. (1963) The Process of Education. Vintage Books, New York. 
Buckhalt., J. A., Rutherford, R. B. & Goldberg, K. E. (1978) Verbal and nonverbal interaction of 
mothers with their Down’s syndrome and nonretarded infants. American Journal of Mental 
Deficiency, 82, 337-343. 
Buckley, S.J. & Sacks, B.I. (1987) The Adolescent with Down Syndrome: Life for the Teenager 
 37
Social cognition and Down’s syndrome 
 
and Family. Portsmouth Polytechnic Institute, Portsmouth, UK.  
Bull, R., Phillips, L. H. & Conway, C. A. (2008) The role of control functions in mentalizing: 
Dual-task studies of Theory of Mind and executive function. Cognition, 107, 663-672. 
Burack, J. (2008) From dawn to dusk: developing developmental frameworks in understanding 
persons with ID across the life-span. Plenary address, International Association for the 
Scientific Study of Intellectual Disabilities 13th World Congress, Cape Town, August.  
Byrne, E. A., Cunningham, C. C. & Sloper, P. (1988) The children and their parents. In: Families 
and their children with Down's syndrome: One feature in common (eds. E. A. Byrne, C. C. 
Cunningham & P. Sloper), pp. 48-64. Routledge, London. 
Carpendale, J. I. M. & Lewis, C. (2004) Constructing an understanding of mind: The 
development of children's social understanding within social interaction. Behavioral and 
Brain Sciences, 27, 79-96. 
Carpendale, J. & Lewis C. (2006) How children develop social understanding. Blackwell, 
London. 
Carr, J. (1995) Down’s syndrome: Children Growing Up. Cambridge University Press, 
Cambridge.  
Carvajal, F. & Iglesias, J. (2000) Looking behavior and smiling in Down syndrome infants. 
Journal of Nonverbal Behavior, 24, 225-236. 
Cebula, K. R. & Wishart, J. G. (2008) Social cognition in children with Down syndrome. In: 
International Review of Research in Mental Retardation, 35, (ed. L. Glidden), pp. 43-86. 
Academic Press, New York. 
Chapman, R. S. (2003) Language and communication in individuals with Down syndrome.  
 38
Social cognition and Down’s syndrome 
 
International Review of Research in Mental Retardation, 27, 1-34. 
Chapman, R. S. & Hesketh, L. J. (2000) Behavioral phenotype of individuals with Down 
syndrome. Mental Retardation and Developmental Disabilities Research Reviews, 6, 84-95. 
Cheung, T. & Virji-Babul, N. (2008) Magnetoencephalographic analaysis of emotional face 
processing in children with Down syndrome: A pilot study. Down Syndrome Quarterly, 10, 
18-21. 
Chiat, S. & Roy, P. (2008) Early phonological and sociocognitive skills as predictors of later 
language and social communication outcomes. Journal of Child Psychology and 
Psychiatry, 49, 635-645. 
Cicchetti, D. & Beeghly, M. (Eds.) (1990) Children with Down Syndrome: A Developmental 
Perspective. Cambridge University Press, New York.  
Cicchetti, D. & Toth, S. L. (2009) The past achievements and future promises of developmental 
psychopathology: the coming of age of a discipline. Journal of Child Psychology & 
Psychiatry, 50, 16-25. 
Cielinski, K. L., Vaughn, B. E., Seifer, R. & Contreras, J. (1995) Relations among sustained 
engagement during play, quality of play, and mother-child interaction in samples of 
children with Down syndrome and normally developing toddlers. Infant Behavior and 
Development, 18, 163-176. 
Corrice, A. M. & Glidden, L. M. (2009) The Down syndrome advantage: fact or fiction? The 
American Journal on Intellectual and Developmental Disabilities, 114, 254-268. 
Cuckle P. & Wilson J. (2002) Social relationships and friendships among young people with 
Down's syndrome in secondary schools.  British Journal of Special Education 29, 66-71. 
 39
Social cognition and Down’s syndrome 
 
Cuskelly, M. & Gunn, P. (1993) Maternal reports of behavior of siblings of children with Down’s 
syndrome. American Journal on Mental Retardation, 97, 521-9. 
Cuskelly, M. & Gunn, P. (2003) Sibling relationships of children with Down syndrome: 
Perspectives of mothers, fathers and siblings. American Journal on Mental Retardation, 
108, 234-244. 
Cuskelly, M. & Gunn, P. (2006) Adjustment of children who have a sibling with Down 
syndrome: Perspectives of mothers, fathers and children. Journal of Intellectual Disability 
Research, 50, 917-925. 
Davis, A. S. (2008) Children with Down syndrome: Implications for assessment and intervention 
in the school. School Psychology Quarterly, 23, 271-281. 
Deater-Deckard K. (2001). Annotation: Recent research examining the role of peer relationships 
in the development of psychopathology. Journal of Child Psychology and Psychiatry, 42, 
565-579. 
de Falco, S., Esposito, G., Venuti, P. & Bornstein, M. H. (2008) Fathers' play with their Down 
syndrome children. Journal of Intellectual Disability Research, 52, 490-502. 
de Falco, S., Venuti, P., Esposito, G. & Bornstein, M. (2009) Mother-child and father-child 
emotional availability in families of children with Down syndrome. Parenting, 9, 198-215. 
D'Haem, J. (2008) Special at school but lonely at home: An alternative friendship group for 
adolescents with Down syndrome. Down Syndrome Research & Practice, 12, 107-111. 
Diamond, A. & Amso, D (2009) Contributions of neuroscience to our understanding of cognitive 
development. Current Directions in Psychological Science, 17, 136-141. 
Down, J. L. H. (1866) Observations on an ethnic classification of idiots. London Hospital 
 40
Social cognition and Down’s syndrome 
 
Clinical Lectures and Reports, 3, 259-262. 
Dunn, J. (1988) Sibling influences on childhood development. Journal of Child Psychology and 
Psychiatry, 29, 119-127. 
Dunst, C. J. (1990) Sensorimotor development. In: Children with Down Syndrome: A 
Developmental Perspective, (eds. D. Cicchetti & M. Beeghly), pp.180-230. Cambridge 
University Press, New York.  
Dykens, E. M. (1995) measuring behavioral phenotypes: Provocations from the “new genetics”. 
American Journal on Mental Retardation, 99, 522-532. 
Dykens, E. M. & Hodapp, R. M. (2001) Research in mental retardation: Toward an etiologic 
approach. Journal of Child Psychology and Psychiatry, 42, 49-71. 
Dykens, E. M., Hodapp, R. M. & Finucane, B. M. (2000) Genetics and Mental Retardation 
Syndromes: A New Look at Behavior and Intervention. Brookes, Baltimore. 
Dykens, E.M. & Kasari, C.  (1997) Maladaptive behaviour in children with Prader-Willi 
syndrome, Down syndrome and non-specific mental retardation. American Journal on 
Mental Retardation, 102, 228-237. 
Dunn, J.  (1988) The Beginnings of Social Understanding. Harvard University Press, Cambridge, 
MA.  
Emde, R.N., Katz, E.L. & Thorpe, J.K. (1978) Emotional expression in infancy: Early deviations 
in Down Syndrome. In: The Development of Affect, (eds. M. Lewis & L.A. Rosenblum) 
Plenum, London. 
Ensor, R. & Hughes, C. (2008) Content or connectedness? Mother-child talk and early social 
understanding. Child Development, 79, 201-216. 
 41
Social cognition and Down’s syndrome 
 
Fidler, D. J. (2005) The emerging Down syndrome behavioral phenotype in early childhood: 
Implications for practice. Infants and Young Children, 18, 86-103. 
Fidler, D. J., Most, D. E., Booth-LaForce, C. & Kelly, J. F. (2008) Emerging social strengths in 
young children with Down syndrome. Infants and Young Children, 21, 207-220.  
Fidler, D. J. & Nadel, L. (2007) Education and children with Down syndrome: Neuroscience, 
development and intervention. Mental Retardation and Developmental Disabilities 
Research Reviews, 13, 262-271. 
Fidler, D. J., Philofsky, A., Hepburn, S. L. & Rogers, S. J. (2005) Nonverbal requesting and 
problem-solving by toddlers with Down syndrome. American Journal on Mental 
Retardation, 110, 312-322. 
Flavell, J. H. (1999) Cognitive development: Children’s knowledge about the mind. Annual 
Review of Psychology, 50, 21-45. 
Flavell, J. H., Miller, P. H. & Miller, S. A. (2002) Cognitive Development (4th ed.). Prentice 
Hall, Upper Saddle River, NJ. 
Fowler, A. E. (1990) Language abilities in children with Down syndrome: Evidence for a specific 
syntactic delay. In: Children with Down Syndrome: A Developmental Perspective (eds. D. 
Cicchetti & M. Beeghly), pp. 302-388. Cambridge University Press, Cambridge. 
Franco, F. & Wishart, J. G. (1995) The use of pointing and other gestures by young children with 
Down syndrome. American Journal on Mental Retardation, 100, 160-182. 
Freeman, S. F. N. & Kasari, C. (2002) Characteristics and qualities of the play dates of children 
with Down syndrome: Emerging or true friendships? American Journal on Mental 
Retardation, 107, 16-31. 
 42
Social cognition and Down’s syndrome 
 
Gallagher, S. (2007) Simulation trouble. Social Neuroscience, 2, 353-365. 
Gilmore, L., Campbell, J. & Cuskelly, M. (2003) Developmental expectations, personality 
stereotypes and attitudes towards inclusive education: Community and teacher views of 
Down syndrome. International Journal of Disability, Development and Education, 50, 63-
78. 
Gilmore, L., Cuskelly, M., & Hayes, A. (2003) A comparative study of mastery motivation in 
young children with Down’s syndrome: similar outcomes, different processes? Journal of 
Intellectual Disability Research, 47, 181-190. 
Glenn, S., Dayus, B., Cunningham, C. & Horgan, M. (2001) Mastery motivation in children with 
Down syndrome. Down Syndrome Research and Practice, 7, 52-59. 
Guralnick, M. J. (2002) Involvement with peers: comparisons between young children with and 
without Down’s syndrome. Journal of Intellectual Disability Research, 46, 379-393. 
Guralnick, M. J. (2006) Peer relationships and the mental health of young children with 
intellectual delays. Journal of Policy and Practice in Intellectual Disabilities, 3, 49-56. 
Guralnick, M. J., Connor, R. T. & Johnson, C. (2009a) Home-based peer social networks of 
young children with Down syndrome:  A developmental perspective. American Journal of 
Intellectual and Developmental Disabilities. 
Guralnick, M. J., Connor, R. T. & Johnson, L. C. (2009b) The peer social networks of young 
children with Down syndrome in classroom programs. Manuscript submitted for 
publication. 
Hatton, C., Hastings, R. P. & Vetere, A. (1999) Psychology and people with learning disabilities: 
A case for inclusion? The Psychologist, 12, 231-233. 
 43
Social cognition and Down’s syndrome 
 
Heimann, M., Ullstadius, E. & Swerlander, A. (1998) Imitation in eight young infants with 
Down's syndrome. Pediatric Research, 44, 780-784. 
Hines, S. & Bennett, F. (1996) Effectiveness of early intervention for children with Down 
syndrome. Mental Retardation and Developmental Disabilities Research Reviews, 2, 96-
101. 
Hippolyte, L., Barisnikov, K. & van der Linden, M. (2008) Face processing and facial emotion 
recognition in adults with Down syndrome. American Journal on Mental Retardation, 113, 
292-306. 
Hobson, R. P. (2002) The Cradle of Thought. Macmillan/Oxford University Press, London. 
Hobson, J. A. & Hobson, R. P. (2007). Identification: The missing link between joint attention 
and imitation? Development and Psychopathology, 19, 411-431. 
Hobson, R. P., Moore, D. G., Oates, J. M. & Goodwin, J. (2009) Triadic communication in 
infants with Down syndrome (manuscript in preparation). 
Hodapp, R. M., Evans, D. W. & Gray, F. L. (1999) Intellectual development in children with 
Down syndrome. In: Down Syndrome: A Review of Current Knowledge (eds. J. A. Rondal, 
J. Perera & L. Nadel), pp. 124-132. Whurr, London. 
Hodapp, R. M., Leckman, J. F., Dykens, E. M., Sparrow, S. S., Zelinsky, D. G. & Ort, S. I. 
(1992) K-ABC profiles in children with Fragile X syndrome, Down syndrome, and non-
specific mental retardation. American Journal on Mental Retardation, 97, 39-46. 
Hodapp, R. M. & Zigler, E. (1990) Applying the developmental perspective to individuals with 
Down syndrome. In: Children with Down Syndrome: A Developmental Perspective (eds. D. 
Cicchetti & M. Beeghly), pp.1-28. Cambridge University Press, New York. 
 44
Social cognition and Down’s syndrome 
 
Howell, A., Hauser-Cram, P., & Kersh, J. E.  (2007).  Setting the stage: Early child and family 
characteristics as predictors of later loneliness in children with developmental disabilities.  
American Journal on Mental Retardation, 112, 18-30. 
Hughes, C. & Leekam, S. (2004) What are the links between theory of mind and social relations? 
Review, reflections and new directions for studies of typical and atypical development. 
Social Development, 13, 590-619. 
Iacoboni, M. & Dapretto, M. (2006) The mirror neuron system and the consequences of its 
dysfunction. Nature Reviews Neuroscience, 7, 942-951. 
Iarocci, G., Virji-Babul, N. & Reebye, P. (2006) The Learn at Play Program (LAPP): Merging 
family, developmental research, early intervention, and policy goals for children with 
Down syndrome. Journal of Policy and Practice in Intellectual Disabilities, 3, 11-21. 
Iarocci, G., Yager, J., Rombough, A. & McLaughlin, J. (2008) The development of social 
competence among persons with Down syndrome: From survival to social inclusion. In: 
International Review of Research in Mental Retardation, 35, (ed. L. Glidden), pp. 87-119. 
Academic Press, New York. 
Jahromi, L. B., Gulsrud, A. & Kasari, C. (2008) Emotional competence in children with Down 
syndrome: Negativity and regulation. American Journal on Mental Retardation, 113, 32-
43. 
Jarrold, C. & Baddeley, A. D. (1997) Short-term memory for verbal and visuospatial information 
in Down’s syndrome. Cognitive Neuropsychiatry, 2, 101-122. 
Jarrold, C., Baddeley, A. D. & Hewes, A. K. (2000) Verbal short-term memory deficits in Down 
syndrome: a consequence of problems in rehearsal? Journal of Child Psychology and 
 45
Social cognition and Down’s syndrome 
 
Psychiatry, 41, 233-244. 
Jernigan, T. L., Bellugi, U., Sowell, E., Doherty, S. & Hesselink, J. R. (1993) Cerebral morpho-
logic distinctions between Williams and Down syndromes. Archives of Neurology, 50, 186-
191. 
Jones, G. & Jordan, R. (2008) Research base for interventions in autism spectrum disorders. In: 
Autism: An Integrated View from Neurocognitive, Clinical and Intervention Research (eds. 
E. McGregor, M. Núñez, K.R. Cebula, & J.C. Gómez), pp. 281-302. Blackwell, Oxford. 
Karmiloff-Smith, A. (2006) Modules, genes, and evolution: What have we learned from atypical 
development? In: Processes of Change in Brain and Cognitive Development: Attention and 
Performance XXI (eds. Y. Munakata, & M.H. Johnson), pp. 563-583. OUP, Oxford. 
Karmiloff-Smith, A. (2007) Atypical epigenesis. Developmental Science, 10, 84-88. 
Karmiloff-Smith, A. (2009) Nativism versus neuroconstructivism: Rethinking the study of 
developmental disorders. Developmental Psychology, 45, 56-63. 
Karmiloff-Smith, A., Thomas, M., Annaz, D., Humphreys, K., Ewing, S., Brace, N., et al. (2004) 
Exploring the Williams syndrome face-processing debate: the importance of building 
developmental trajectories. Journal of Child Psychology and Psychiatry, 45, 1258-1274. 
Karrer, J. H., Karrer, R., Bloom, D., Chaney, L. & Davis, R. (1998) Event-related brainpotentials 
during an extended visual recognition memory task depict delayed development of cerebral 
inhibitory processes among 6-month-old infants with Down syndrome. International 
Journal of Psychophysiology, 29, 167–200. 
Kasari, C. & Freeman, S. F. N. (2001) Task-related social behavior in children with Down 
syndrome. American Journal on Mental Retardation, 106, 253-264. 
 46
Social cognition and Down’s syndrome 
 
Kasari, C., Freeman, S. F. & Bass, W. (2003) Empathy and response to distress in children with 
Down syndrome. Journal of Child Psychiatry and Psychology, 44, 424-431. 
Kasari, C., Freeman, S. F. N. & Hughes, M. A. (2001) Emotion recognition by children with 
Down syndrome. American Journal on Mental Retardation, 106, 59-72. 
Kasari, C., Freeman, S., Mundy, P. & Sigman, M. D. (1995) Attention regulation by children 
with Down syndrome: Coordinated joint attention and social referencing looks. American 
Journal on Mental Retardation, 100, 128-136. 
Kasari, C. & Sigman, M. (1997) Linking parental perceptions to interactions in young children 
with autism. Journal of Autism and Developmental Disorders, 27, 39-57. 
Kittler, P. M., Krinsky-McHale, S. J., & Devenny, D. A. (2008) Dual-task processing as a 
measure of executive function: A comparison between adults with Williams and Down 
syndrome. American Journal on Mental Retardation, 113, 117-132. 
Knieps, L. J., Walden, T. A. & Baxter, A. (1994) Affective expressions of toddlers with and 
without Down syndrome in a social referencing context. American Journal on Mental 
Retardation, 99, 301-312. 
Knott, F., Lewis, C. & Williams, T. (1995) Sibling interaction of children with learning 
disabilities: a comparison of autism and Down's syndrome. Journal of Child Psychology 
and Psychiatry, 36, 965-976. 
Knott, F., Lewis, C. & Williams, T. (2007) Sibling interaction of children with autism: 
Development over 12 months. Journal of Autism and Developmental Disorders, 37, 1987-
1995. 
Kogan, C. S., Boutet, I., Cornish, K., Graham, G. E., Berry-Kravis, E., Drouin, A. & Milgram, N. 
 47
Social cognition and Down’s syndrome 
 
W. (2009) A comparative neuropsychological test battery differentiates cognitive signature 
of fragile X and Down syndrome. Journal of Intellectual Disability Research, 53, 125-142. 
Kumin, L. (1994) Intelligibility of speech in children with Down syndrome in natural settings: 
parents' perspective. Perceptual Motor Skills, 78, 307-313.  
Kunda, Z. (1999) Making Sense of Other People. Bradford/MIT Press, Cambridge, MA.  
Leekam, S., Perner, J., Healey, L. & Sewell, C. (2008) False signs and the non-specificity of 
theory of mind: Evidence that preschoolers have general difficulties in understanding 
representations. British Journal of Developmental Psychology, 26, 485-497. 
Legerstee, M. & Fisher, T. (2008) Coordinated attention, declarative and imperative pointing in 
infants with and without Down syndrome: Sharing experiences with adults and peers. First 
Language, 28, 281-312. 
Legerstee, M. & Weintraub, J. (1997) The integration of person and object attention in infants 
with and without Down syndrome. Infant Behavior and Development, 20, 71-82. 
Lock, A. (2001) Preverbal attention. In: Blackwell Handbook of Infant Development (eds. G. 
Bremner & A. Fogel), pp. 379-403. Blackwell, Oxford. 
Lovaas, O. I. (1987). Behavioural treatment and normal educational and intellectual functioning 
in young autistic children. Journal of Consulting and Clinical Psychology, 55(1), 3-9. 
Martin, G.E., Klusek, J., Estigarribia, B. & Roberts, J.E.  (2009) Language characteristics of 
individuals with Down syndrome. Topics in Language Disorders, 29, 112–132. 
McCann, J., Wood, S., Hardcastle, W.J., Wishart, J.G. & Timmins, C.  (in press) The relationship 
between speech, oromotor, language and cognitive abilities in children with Down's 
syndrome.  International Journal of Language & Communication Disorders. 
 48
Social cognition and Down’s syndrome 
 
Meins, E., Fernyhough, C., Wainwright, R., Gupta, M. D., Fradley, E. & Tuckey, M. (2002) 
Maternal mind-mindedness and attachment security as predictors of theory of mind 
understanding. Child Development, 73, 1715-1726. 
Meltzoff, A. N. (2007) The 'like me' framework for recognizing and becoming an intentional 
agent. Acta Psychologica, 124, 26-43. 
Meltzoff, A. N. & Moore, M. K. (1977) Imitation of facial and manual gestures by human 
neonates. Science, 198, 75-78. 
Meltzoff, A. N. & Moore, M. K. (1989) Imitation in newborn infants: Exploring the range of 
gestures imitated and the underlying mechanisms. Developmental Psychology, 25, 954-962. 
Mental Health Foundation (2002) Meeting the Mental Health Needs of Young People with 
Learning Disabilities. Mental Health Foundation, London. 
Miller, J. F. (1999) Profiles of language development in children with Down syndrome. In: 
Improving the Communication of People with Down Syndrome (eds. F. Miller, M. Leddy, 
& L. A. Leavitt), pp.11-40. Paul H Brookes, Baltimore. 
Moore, D. G., Oates, J. M., Goodwin, J. E. & Hobson, R. P. (2008) Behaviour of infants with 
Down syndrome and their mothers in the still-face paradigm. Infancy, 13, 75–89. 
Moore, D. G., Oates, J. M., Hobson, R. P. & Goodwin, J. E. (2002) Cognitive and social factors 
in the development of infants with Down syndrome. Down Syndrome Research and 
Practice, 8, 43-52. 
Morris, K. (2008) Shift in priorities for Down’s syndrome research needed. Lancet, 372, 791-
792. 
Morton, J. (2004) Understanding Developmental Disorders: A Causal Modelling Approach. 
 49
Social cognition and Down’s syndrome 
 
Blackwell, Oxford. 
Morton, J. & Frith, U. (1995) Causal modeling: Structural approaches to developmental 
psychopathology. In Developmental Psychopathology (eds.  D. Cicchetti & D. Cohen), pp. 
357-390. Wiley, New York. 
Mundy, P., Sigman, M., Kasari, C. & Yirmiya, N. (1988) Nonverbal communication skills in 
Down syndrome children. Child Development, 59, 235-249. 
Neeman, R. L. (1971) Perceptual-motor attributes of mental retardates: A factor analytic study. 
Perceptual and Motor Skills, 33, 927-934. 
Nind, M. & Hewett, D. (1994) Access to Communication: Developing the Basics of 
Communication with People with Severe Learning Difficulties through Intensive 
Interaction. London, David Fulton. 
Oliver, C. & Woodcock, K. (2008) Integrating levels of explanation in behavioural phenotype 
research. Journal of Intellectual Disability Research, 52, 807-809. 
Pennington, B. F. (2009) How neuropsychology informs our understanding of developmental 
disorders. Journal of Child Psychology & Psychiatry, 50, 72-78. 
Pennington, B.F., Moon, J., Edgin, J., Stedron, J. & Nadel, L. (2003) The neuropsychology of 
Down syndrome: Evidence for hippocampal dysfunction. Child Development, 74, 75-93. 
Pinter, J. D., Brown, W. E., Eliez, S., Schmitt, J. E., Capone, G. T. & Reiss, A. L. (2001) 
Amygdala and hippocampal volumes in children with Down syndrome: A high-resolution 
MRI study. Neurology, 56, 972-974. 
Pitcairn, T. K. & Wishart, J. G. (1994). Reactions of young children with Down syndrome to an 
imposible task. British Journal of Developmental Psychology, 12, 485-490. 
 50
Social cognition and Down’s syndrome 
 
Pueschel, S. M., Gallagher, P. L., Zartler, A. S. & Pezullo, J. C. (1987) Cognitive and learning 
processes in children with Down syndrome. Research in Developmental Disabilities, 8, 21-
37. 
Rasmussen, S. A., Whitehead, N., Collier, S. A. & Frias, J. L. (2008) Setting a public health 
research agenda for Down syndrome: Summary of a meeting sponsored by the Centers for 
Disease Control and Prevention and the National Down Syndrome Society. American 
Journal of Medical Genetics, 146, 2998-3010. 
Rast, M. & Melzoff, A. N. (1995) Memory and representation in young children with Down 
syndrome: Exploring deferred imitation and object permanence. Development and 
Psychopathology, 7, 393-407.   
Reddy, V. (2008) How Infants Know Minds. Harvard University Press, Cambridge, MA. 
Rochat, P. & Striano, T. (1999) Social cognitive development in the first year. In: Early Social 
Cognition: Understanding Others in the First Months of Life (ed. P. Rochat), pp. 3-34. 
Lawrence Erlbaum Associates, Mahwah, NJ. 
Roach, M. A., Barratt, M. S., Miller, J. F., & Leavitt, L. A. (1998). The structure of mother-child 
play: Young children with Down syndrome and typically developing children. 
Developmental Psychology, 34, 77-87. 
Roberts, J. E., Price, J. &  Malkin, C. (2007) Language and communication development in 
Down syndrome. Mental Retardation & Developmental Disabilities Research Reviews, 13, 
26-35. 
Rogers, C. (1987) Maternal support for the Down’s syndrome stereotype: The effect of direct 
experience of the condition. Journal of Mental Deficiency Research, 31, 271-278. 
 51
Social cognition and Down’s syndrome 
 
Rowe, J., Lavender, A. & Turk, V. (2006) Cognitive executive function in Down's syndrome. 
British Journal of Clinical Psychology, 45, 5–17. 
Ruskin, E. M., Kasari, C., Mundy, P. & Sigman, M. (1994) Attention to people and toys during 
social and object mastery in children with Down syndrome. American Journal on Mental 
Retardation, 99, 103-111. 
Saxe, R. & Powell, L. J. (2006) It's the thought that counts: Specific brain regions for one 
component of theory of mind. Psychological Science, 17, 692-699. 
Slonims, V. & McConachie, H. (2006) Analysis of mother-infant interaction in infants with 
Down syndrome and typically developing infants. American Journal on Mental 
Retardation, 111, 273-289. 
Sloper, P., Turner, S., Knussen, C. & Cunningham, C. (1990) Social life of school children with 
Down's syndrome. Child: Care, Health and Development, 16, 235-251. 
Sorce, J. F. & Emde, R. N. (1982) The meaning of infant emotional expressions: Regularities in 
caregiving responses in normal and Down’s syndrome infants. Journal of Child Psychology 
and Psychiatry, 23, 145-158. 
Stone, V. E. & Gerrans, P. (2006) What's domain-specific about theory of mind? Social 
Neuroscience, 1, 309-319. 
Stoneman, Z., Brody, G. H., Davis, C. H., & Crapps, J. M. (1987) Mentally retarded children and 
their older same-sex siblings: naturalistic in-home observations. American Journal of 
Mental Retardation, 92, 290-298. 
Tager-Flusberg, H. & Sullivan, K. (2000) A componential view of theory of mind: Evidence 
from Williams syndrome. Cognition, 76, 59-89. 
 52
Social cognition and Down’s syndrome 
 
Taumoepeau, M. & Ruffman, T. (2006) Mother and infant talk about mental states relates to 
desire language and emotion understanding. Child Development, 77, 465-481. 
Taumoepeau, M. & Ruffman, T. (2008) Stepping stones to others’ minds: Maternal talk relates to 
child mental states language and emotion understanding at 15, 24, and 33 months. Child 
Development, 79, 284-302. 
Timmins, C., Cleland, J., Rodger, R., Wishart, J., Wood, S. & Hardcastle, W.  (2009) Speech 
Production in Down syndrome.  Down Syndrome Quarterly, 11, 16-22. 
Tingley, E. C., Gleason, J. B. & Hooshyar, N. (1994) Mothers’ lexicon of internal state words in 
speech to children with Down syndrome and to nonhandicapped children at mealtime. 
Journal of Communication Disorders, 27, 135-155. 
Tomasello, M., Carpenter, M., Call, J., Behne, T. & Moll, H. (2005) Understanding and sharing 
intentions: The origins of cultural cognition. Behavioral and Brain Sciences, 28, 675-691. 
Tomasello, M., Carpenter, M. & Liszkowski, U. (2007) A new look at infant pointing. Child 
Development, 78, 705-722. 
Trevarthen, C. (1977) Descriptive analyses of infant communication behavior. In: Studies in 
Mother-Infant Interaction (ed. H.R. Schaffer), pp. 227-270. Academic Press, New York. 
Trevarthen, C. (1979) Communication and cooperation in early infancy: A description of primary 
intersubjectivity. In: Before Speech: The Beginning of Interpersonal Communication (ed. 
M. M. Bullowa), pp. 321-348. Cambridge University Press, New York.  
Turk, J. & Cornish, K. (1998) Face recognition and emotion perception in boys with fragile-X 
syndrome. Journal of Intellectual Disability Research, 42, 490-499. 
Van Riper, M. (2000) Family variables associated with well-being in siblings of children with 
 53
Social cognition and Down’s syndrome 
 
Down syndrome. Journal of Family Nursing, 6, 267-286. 
Venuti, P., de Falco, S., Esposito, G. & Bornstein, M. H. (2009) Mother-child play: Children with 
Down syndrome and typical development. American Journal on Intellectual and 
Developmental Disabilities, 114, 274-288. 
Venuti, P., de Falco, S., Giusti, Z. & Bornstein, M. H. (2008) Play and emotional availability in 
young children with Down syndrome. Infant Mental Health Journal, 29, 133-152. 
Virji-Babul, N., Moiseev, A., Cheung, T., Weeks, D., Cheyne, D. & Ribary, U. (2008) Changes 
in mu rhythm during action observation and execution in adults with Down syndrome: 
Implications for action representation. Neuroscience Letters, 436, 177-180. 
Vygotsky, L. S. (1978) Mind in Society. MIT Press, Cambridge, MA.  
Walden, T. A., Urbano Blackford, J. & Carpenter, K. L. (1997) Differences in social signals 
produced by children with developmental delays of differing etiologies. American Journal 
on Mental Retardation, 102, 292-305. 
Wellman, H.M. (1990) The Child’s Theory of Mind. MIT Press, Cambridge, MA. 
Williams, K. R., Wishart, J. G., Pitcairn, T. K. & Willis, D. S. (2005) Emotion recognition in 
children with Down syndrome: Investigation of specific impairments and error patterns. 
American Journal on Mental Retardation, 110, 378-392. 
Wimmer, H., & Perner, J. (1983) Beliefs about beliefs: Representation and constraining function 
of wrong beliefs in young children's understanding of deception. Cognition, 13, 103–128. 
Wishart, J. G. (1993). The development of learning difficulties in children with Down’s 
syndrome. Journal of Intellectual Disability Research, 37, 389-403. 
Wishart, J. G. (1996). Avoidant learning styles and cognitive development in young children with 
 54
Social cognition and Down’s syndrome 
 
Down's syndrome. In: New Approaches to Down Syndrome (eds. B. Stratford & P. Gunn), 
pp. 173-205. Cassell, London. 
Wishart, J.G.  (2005)  Learning in children with Down’s Syndrome.  In A. Lewis and B Norwich 
(Eds),  Special Teaching for Special Children?  Pedagogies for Inclusion (pp. 81-95).  
Maidenhead, England: Open University Press/McGraw Hill. 
Wishart, J. G., Cebula, K. R., Willis, D. S. & Pitcairn, T. K. (2007) Understanding facial 
expressions of emotion in children with intellectual disabilities of differing aetiology. 
Journal of Intellectual Disability Research, 51, 551-563. 
Wishart, J. G. & Duffy, L. (1990) Instability of performance on cognitive tests in infants and 
young children with Down’s syndrome.  British Journal of Educational Psychology, 60, 
10-22. 
Wishart, J. G. & Johnston, F. H. (1990) The effects of experience on attribution of a stereotyped 
personality to children with Down’s syndrome. Journal of Mental Deficiency Research, 34, 
409-420. 
Wishart, J. G. & Manning, G. (1996) Trainee teachers’ attitudes to inclusive education for 
children with Down’s syndrome, Journal of Intellectual Disability Research, 40, 56-65. 
Wishart, J. G. & Pitcairn, T. K. (2000) Recognition of identity and expression in faces by 
children with Down syndrome. American Journal on Mental Retardation, 105, 466–479. 
Wishart, J. G., Willis, D. S., Cebula, K. R. & Pitcairn, T. K. (2007) Collaborative learning: A 
comparison of outcomes for typically developing and intellectually disabled children. 
American Journal on Mental Retardation, 112, 361-374. 
Wood, S., Wishart, J.G, Hardcastle, B., McCann, J. & Timmins, C. (2009) The use of 
 55
Social cognition and Down’s syndrome 
 
electropalatography in the assessment and treatment of motor speech disorders in children 
with Down's syndrome: evidence from two case studies.  Developmental 
Neurorehabilitation , 12, 66-75. 
Wright, I., Lewis, V. & Collis, G. (2006) Imitation and representational development in young 
children with Down syndrome. British Journal of Developmental Psychology, 24, 429-450. 
Yirmiya, N., Solomonica-Levi, D., Shulman, C. & Pilowsky, T. (1996) Theory of mind abilities 
in individuals with autism, Down syndrome, and retardation of unknown etiology: The role 
of age and intelligence. Journal of Child Psychology and Psychiatry, 37, 1003-1014. 
Zelazo, P. D., Burack, J. A., Benedetto, E. & Frye, D. (1996) Theory of mind and rule use in 
individuals with Down syndrome: A test of the uniqueness and specificity claims. Journal 
of Child Psychology and Psychiatry, 37, 479-484. 
Zelazo, P. R. & Stack, D. M. (1997) Attention and information processing in infants with Down 
syndrome. In: Attention, Development and Psychopathology (eds. J. A. Burack & J. T. 
Enns), pp. 123-146. Guilford Press, New York. 
Zigler, E. (1969) Developmental versus difference theories of mental retardation and the problem 
of motivation. American Journal of Mental Deficiency, 73, 536-556. 
Zigler, E. & Hodapp, R. M. (1986) Understanding Mental Retardation. Cambridge University 
Press, New York. 
Zlatev, J., Racine, T. P, Sinha, C. & Itkonen, E. (2008) The Shared Mind: Perspectives on 
Intersubjectivity. John Benjamins Publishing Company, Amsterdam. 
 56
Social cognition and Down’s syndrome 
 
 57
 
Figure 1: A developmental causal model of social cognition in young children with Down’s 
syndrome adapted from Moore et al. (2002) 
 
